From the perspective of social exchange theory (SET), the study examines a mediated model linking perceived human resource management (HRM) practices and perceived supervisor support (PSS) with work engagement and job satisfaction. This study also empirically investigates the invariance of sub-groups among 1362 full-time employees recruited from Taiwan and Mainland China. The results show that work engagement strongly was linked to job satisfaction and mediated the relationship between perceived HRM practices and PSS. In addition, no significant of different groups is evident in the structural relations among the employees in Taiwan and Mainland China. The findings suggest that the enactment of positive behavioral outcomes because of engagement and job satisfaction largely depends on organizational support, including HRM practices and supervisor encouragement.
Introduction
Human resource management (HRM) practices are crucial for assisting new employees in assimilating into the workplace, thus optimizing their work efficiency and career development. In recent years, given that businesses have paid increasing attention to ensure a healthy work environment and atmosphere, several studies have examined the effects of perceived HRM practices on work engagement (Alfes, Shantz, Truss, & Soane, 2013a; Bal, Kooij, & De Jong, 2013) . Organizational support and a congenial work atmosphere can encourage em-ployees to hold positive perceptions toward their jobs, for which supervisor support and encouragement play a critical role (Karatepe, 2014) . Given that supervisors are organizational agents for employees (Eisenberger, Stinglhamber, Vandenberghe, Sucharski, & Rhoades, 2002) , care and encouragement expressed officially or unofficially by supervisors are conducive to developing a happy and focused work attitude among employees (Durham, Knight, & Locke, 1997) . Although HRM practices and supervisor support contribute to employee work engagement, few previous studies have discussed or verified their association with job satisfaction. From the perspective of social exchange theory (SET), effective HRM practices can be utilized to create a sense of employee achievement and satisfaction by improving their confidence and morale, increasing their energy and passion, and developing a sense of devotion toward the organization and their peers (Alfes, Truss, Soane, Rees, & Gatenby, 2013b; Giallonardo, Wang, & Iwasie, 2010) , similarly, expressing consistent support and care to employees' concerns while offering timely assistance and encouragement enhances work engagement and job satisfaction (Karatepe, 2014; Swanberg, Mckechnie, Ojha, & James, 2011) . However, whether work engagement plays a mediating role in this relationship requires further investigation.
The influence of a Confucian heritage culture means that people in Chinese Mainland and Taiwan share identical cultural aspects and characteristics. Employees in these different regions, however, have different perceptions of and responses to job satisfaction (Lu, 2009; Lu, Cooper, Kao, & Zhou, 2003) . Differences in the economic development and political systems between the two regions have led to the development of different HRM practices and work values between people in Chinese Mainland and Taiwan. However, employees in Chinese Mainland and Taiwan have become increasingly appreciative of the value of a positive work atmosphere and quality of life in recent years. Thus, when organizations fail to meet their employees' expectations or when employees perceive that they are not receiving support or encouragement from their supervisors, employee retention decreases and turnover rates increase. Organizations and supervisors should therefore examine their employees' work engagement and job satisfaction (Alarcon & Lyons, 2011; Alfes et al., 2013b) . Few existing studies have investigated whether the perceptions of employees in Chinese Mainland and Taiwan differ with regard to work engagement and job satisfaction and whether cultural differences contribute to differences in how they perceive HRM practices and supervisor support. Previous studies have found that employees' life and work affected by sub-cultural influences formed by the societal, political, and economic developments in each region, thus highlighting that the equivalence of measurements is the primary problem in data analysis (Chen & Lu, 2013) . Singh (1995) suggested that when performing cross-cultural analyses, model equivalence tests should be conducted to demonstrate that the models established by researchers are consistent across cultural groups. The present study therefore examines the impact of two different groups in this context.
The aims of this study are to a) discuss the relationship among perceived
HRM practices, perceived supervisor support (PSS), work engagement, and job satisfaction; b) examine the mediating effect of work engagement on the relationships of perceived HRM practices and job satisfaction, moreover, work engagement mediates the relationship of PSS and job satisfaction; and c) observe whether these relationships vary between employees in Chinese Mainland and Taiwan because of different region and culture. The contributions of this study are as follows. From the perspective of positive psychology, work engagement and job satisfaction are critical factors that determine whether employees work healthily or live happily (Alarcon & Lyons, 2011) . The present study proposes a comprehensive theoretical framework for work engagement based on the concepts of positive work environments and work attitude. Second, as previous studies have mostly considered work engagement as a component of job satisfaction and have seldom focused on the differences between work engagement and job satisfaction, this study adopts a cross-national perspective (Singh, 1995) to compare groups of employees in Chinese Mainland and Taiwan. Third, we adopt measurement invariance to examine the proposed models through cross validation to further elucidate the differences between the perceptions of employees in Taiwan and Chinese Mainland toward the workplace.
Theoretical Background and Hypotheses

HRM Practices, Supervisor Support, Work Engagement and Job Satisfaction
Economic development, intergenerational differences, and improvements in the quality of labor have led to increasingly diverse perceptions, needs, and values in the workplace. While commitment and effort in the workplace were essential forms of work compensation, employees' work engagement and job satisfaction have become increasingly valued in attracting and retaining talents and enabling them to work happily (Eisenberger et al., 2002) . According to Blau (1964) , trust relationships in organizations can be divided into organization-member exchanges (OMXs) and leader-member exchanges (LMXs), and support systems are crucial for employee retention and happiness. Support systems are categorized as organizational and supervisor support systems (Eisenberger et al., 2002) . HRM practices are a typical example of organizational support. For organizations, positive HRM practices (e.g. attendance, salary management, and job instruction) not only increase work involvement and sensitivity among employees, as indicated by the principles of reciprocity and mutual benefit (Benn, Teo, & Martin, 2015) , but they also affect employees' job satisfaction and willingness to work (Alfes et al., 2013a) . Supervisor support also plays a critical role in an organization's support system because the LMX relationship affects the OMX relationship, which can be attributed to supervisors (as organizational agents) offering timely information or feedback influencing the work attitude, behavior, and performance of employees and their perceptions toward the organization for which they work (Karatepe, 2014; Paillé, Grima, & Bernardeau, 2013) . Supervisors therefore represent or act as spokespersons for their organizations. When perceiving supervisor support, employees will typically believe that supervisors appreciate their contributions and care about their welfare, thus compensating the supervisors or organizations with extra-role performance behaviors (Cole, Bruch, & Vogel, 2006) .
Psychological willingness to engage in work represents a positive work-related state of mind, defined as vigor, dedication, and absorption at work, which enables employees to gain mental resilience and persistence when faced with challenges (Schaufeli, Bakker, & Salanova, 2006) . These factors lead to positive reactions and attitudes toward work. Whereas previous studies have focused mostly on work performance, recent research has shown a connection between work engagement and job satisfaction. This shift in focus arises due to the growing importance of positive psychology in work environments, which has drawn attention to employee job satisfaction (Alarcon & Lyons, 2011; Benn et al., 2015; Giallonardo et al., 2010) . SET suggests that when employees perceive adequate HRM practices and supervisor support, they are inclined to increase their work involvement as a form of compensation, which leads to a sense of increased enjoyment and satisfaction. In other words, when perceiving a positive influence of HRM practices and supervisor support, employees tend to attain job satisfaction through work engagement (Alfes et al., 2013a (Alfes et al., , 2013b Christian, Garza, & Slaughter, 2011; Saks, 2006) . We thus propose the following hypotheses:
Hypothesis 1: Perceived HRM practices are positively related to work engagement.
Hypothesis 2: PSS is positively related to work engagement. Hypothesis 3: Work engagement is positively related to job satisfaction.
The Mediating Effect of Work Engagement
The term work engagement carries a connotation of dedication and devotion and represents a positive attitude or mindset toward work that can be reflected by employees' internal motivation and values. When employees have access to use HRM practices, they are likely to reciprocate, not only through higher engagement, but also by contributing to a higher degree of job and satisfy with their job (Bal & De Lange, 2015) . Meanwhile, supervisors are the main entity realizing employees' work, and holding the authority to evaluate employee performance, supervisors' supports are often the other main reason why employees are engaging in work (Eisenberger et al., 2002) . Work engagement is affected by numerous factors such as intergenerational differences, increased awareness of gender equality, and advancements in information technology (Bal et al., 2013; Bal & De Lange, 2015) . Kahn (1990) defined work engagement as roles that people perform to express themselves physically, cognitively, and emotionally at work, showing that work engagement is determined by differences in personal behaviors or attitudes toward work, can exist in various forms, and be influenced by numerous factors (Rich, LePine, & Crawford, 2010) . Job satisfaction, organizational commitment, and organizational citizenship behavior have typically been defined as the outcome variables in research on employee work behavior (Alfes et al., 2013b) .
However, few empirical studies have discussed the mediating effects of external or organizational factors on the relationship between employee behavior and these outcome variables. Thus, the present study employed work engagement as a mediating variable to examine its influence on the perceived HRM practices-job satisfaction and PSS-job satisfaction relationships. We therefore posit the following hypotheses:
Hypothesis 4: Work engagement mediates the relation between perceived HRM practices and job satisfaction.
Hypothesis 5: Work engagement mediates the relation between PSS and job satisfaction.
Invariance Measurement
Although Chinese Mainland and Taiwan both affected by Confucian culture, their different political, economic, and social development has led to the formation of unique subcultures, which influence their work and lifestyles (Chen & Lu, 2013) . Previously, entrepreneurs in Taiwan employed various management models or strategies when opening factories in Chinese Mainland. However, after years of cross-strait exchange, cooperation, and learning in addition to rapid economic development and increased internet access in Chinese Mainland have led to change in work values among employees in both Chinese Mainland and Taiwan. Although Chinese organizations typically emphasize the importance of employee loyalty and engagement (Hofstede & McCrae, 2004) , employee rights and quality of working life have received greater attention from many studies recently because employees consider their rights at work to be critical factors in deciding whether they stay at their current organization. Organizations must therefore respond to this trend in Chinese Mainland. In addition, manufacturing entrepreneurs in Taiwan should adjust the management models they apply in factories established in Chinese Mainland and Taiwan.
Because employees in these two regions are characterized by different work values, attitudes toward life, leadership styles, and personal development, many of which are attributable to lifestyle differences and from living for many years under distinct political and educational systems (Shi, 2001) . Several empirical studies have confirmed the differences in job satisfaction and leadership styles between employees in Chinese Mainland and Taiwan (Hsu & Chen, 2011) . In addition, the localization of HRM practices in subsidiaries in Chinese Mainland is influenced by cultural differences. To compare respondents in Chinese Mainland and Taiwan in groups to identify cross-cultural factors (Byrne, 2004; Cheung & Rensvold, 2002; Little, 1997) , the present study used measurement invariance to observe cross-strait differences through the measurement and structural models of the proposed research framework. We therefore propose the following hypothesis:
Hypothesis 6: The research model of measurement equivalence is different between employees in Taiwan and Mainland China. Figure 1 shows our research model, which tests the relationship among perceived HRM practices, PSS, work engagement (WE), and job satisfaction (JS). As this study also examines measurement equivalence, the focus of the model is shifted to demonstrate whether two single-sample groups have different responses to this model.
Research Model
Methods
Samples
We drew our sample from four large Taiwan industrial companies which set up factories both in Taiwan and Mainland China. The study adopted a prospective design with data being collected in two waves. In the first wave, employees in Chinese Mainland and Taiwan of grass-roots completed standard measures of the components of perceived human resource management practice, perceived supervisor support, work engagement. Two months later, employees' self-reported job satisfaction was measured in the second wave of data collection. A total of 1729 survey forms were circulated. The final respondents of 1362 consisted of two subgroups including 543 employees in Taiwan and 819 employees in Chinese Mainland were valid for analysis (valid return rate is 78.8%). The sample characteristics were illustrated as follows: 66.7% were male employees; 33.1% were from 30 to 39 years old; and 65% of respondents had less than 5 years of tenure. Table 1 provides a summary of the respondents' demographics.
Measures
All the participants responded to a structural questionnaire containing questions on demographic variables, perceived HRM practices, perceived supervisor support, work engagement and job satisfaction. Standardized back-translation techniques were used in the development of Chinese versions of the questionnaire (Brislin, 1986) .
A 9-item scale developed by Gould-Williams & Davies (2005) was to measure perceived HRM practices. A sample item was, "I am provided with sufficient opportunities for training and development of from my company". The response scale ranged from 1 (strongly disagree) to 6 (strongly agree) with a reliability coefficient of 0.91. Perceived supervisor support was measured using a short four-item scale (Paillé et al., 2013) . A sample item was, "My supervisor is concerned about my welfare at work" rated on a six-point scale ranging from 1 (strongly disagree) to 6 (strongly agree) with a reliability coefficient of 0.89. The nine-item Utrecht Work Engagement Scale (UWES) was used to measure work engagement (Schaufeli et al., 2006) . The UWES consists of three sub scales for vigor, dedication, and absorption. Three items were measured each dimension of (1983) with a re-liability coefficient of 0.78. A sample item was, "In general, I like working here" rated on a six-point scale ranging from 1 (strongly disagree) to 6 (strongly agree). The research scales with the items were provided in the Appendix. 
Results
Measurement Model Analysis
A confirmatory factory analysis (CFA) using AMOS19.0 was conducted to test measurement model and structural model. The χ 2 /degree of freedom, comparative fit index (CFI), the non-normed fit index (NNFI), goodness of fit index (GFI), adjusted goodness of fit index (AGFI) and the root mean square error of approximation (RMSEA) were utilized as means for evaluating goodness-of-fit indices. Goodness-of-fit statistics for CFA are given in Table 3 . Although χ 2 /degree of freedom failed to meet the recommended maximum values. But the value meeting the criteria lower than 0.5 which Schumacker & Lomax (2010) suggested led us to believe that the model fit was reasonably adequate to assess the result for the measurement and structural model. The values of the average variance extracted (AVE) were compared with the squared correlations for all pairs of constructs (Fornell & Larcker, 1981) . The results showed that the AVE exceeded the squared correlation, indicating discriminant validity. Therefore, the measures adopted in our study were valid and internally consistent. Common method variance (CMV) may affect the results because the study data were collected through self-report questionnaires (Podsakfoff, MacKenzie, Lee, & Podsakoff, 2003) . The possibility of common method bias was tested using Harman's one factor test. A principal component factor analysis with varimax rotation was used on the items of perceived HRM practices, perceived supervisor support, work engagement, and job satisfaction. This result revealed multiple factors with eigenvalues greater than 1. The first factor accounted for 30.1%, lower than the cutoff suggested by Podsakoff & Organ (1986) . The results suggest that CMV was not a major problem for the data.
Hypothesis Test
The standardized path estimates from the first model indicate that the paths from perceived HRM practices to work engagement, PSS to work engagement, and work engagement to job satisfaction were positive and statistically significant, thus supporting H 1 , H 2 , and H 3 (see Table 4 ). Table 5 ).
Invariance Analysis
The objective of CFA was to check whether our measurement model had achieved measurement equivalence between Taiwan and Mainland China employees. Goodness-of-fit statistics for each single-sample group SEM models are given in Table 6 . In each case, the model approached for a well-fitting model (Hu & Bentler, 1999) , that this model adequately accounted for the covariance matrices of the data from the two samples. The results of configural invariance analysis suggest that χ 2 and fit indices for each employee group are good enough, providing evidence of the configural invariance of the construct (Cheung & Rensvold, 2002; Kline, 2011) .
Given that the SEMs were replicable in each single-sample, we conducted a series of multi-sample SEMs to identify variations in the measurement parameters (2010), Cheung and Rensvold (2002) , and Kline (2011), in which measurement parameters are initially constrained to be equivalent across two samples, such as factor loadings, measurement errors, latent factor variability, latent factor mean, or path coefficients, we used the hypothesized relationships among the model constructs to represent the structural parameters. Table 7 provides the goodness-of-fit indices for each model in the invariance routine and shows comparisons among these models are given in Table 7 . An initial baseline model was estimated to test whether the pattern of items and factors was feasible across the samples. This model demonstrated good fit with the data according to the multiple criteria adopted (Table 7 , Model 1). Then we estimated a nested model that constrained the factor loadings to be invariant between two samples. Invariance of the factor loadings is considered the minimum acceptable criterion for measurement invariance (Byrne et al., 1989) . The analysis resulted in a model that exhibited good fit with the data (Table 7 , Model 2). While the chi-square difference between Model 1 and Model 2 was C.-Y. Lu (Table 7) , the incremental fit indices indicated that such a change reflected differences that were largely unsubstantial, as indicated by a change of .01 or less in the fit indexes (Cheung & Rensvold, 2002) .
Subsequent nested models in which the factor variances (variances of exogenous factors) and disturbances (variances of endogenous factors) ( Table 7, Model 3) and factor correlations between the exogenous predictors of HRM, PSS, WE, and JS factors (Table 7 , Model 4), revealed substantial decrements in the fit indexes relative to the baseline model (Table 7) . Modification indexes were used to identify parameters responsible for model misspecification. The indexes revealed that the factor variances and disturbances were mainly responsible for decrements in model fit and there was no significantly different between two samples. Finally, a model in which the structural paths were set to be equivalent across samples was estimated and revealed a decrement in goodness-of-fit indexes from baseline (Table 7 , Model 5), but little change relative to the previous two models in the routine (Table 7) and there were few structural parameters that varied significantly across the samples. Modification indexes revealed that only two structural parameters were responsible for the misspecification: HRM→JS and PSS→JS paths.
Given the high incidence of violating measurement invariance in different sample studies, these findings cast serious doubt on the conclusions drawn by previous studies. Thus, the impact of sample group factor is not significant for employees in Taiwan and Mainland China, and H 6 was not supported. Nevertheless, no significant difference was found for each model between the two samples. Table 8 shows the estimated standardized parameters for the structural relations among the latent constructs in the model of each sample. The results show that supervisor support was the sole predictor of job satisfaction with no significant direct effects of the Mainland China sample (β = 0.045; p > 0.1). Additionally, the impact of HRM practices on job satisfaction differs between employees in Taiwan and Mainland China (z = −2.218; p < 0.05).
Conclusion
SEM was employed to generate validated conclusions. First, when employees perceive their organization's HRM practices as important and meaningful, their work engagement and job satisfaction increase (Bal et al., 2013; Bal & De Lange, 2015; Wright & Boswell, 2002) . Second, PSS is positively related to work engagement but exerts a relatively weak influence on job satisfaction. This finding can be attributed to supervisors' expectations of employees to demonstrate excellence at work; they thus focus more on their employees' work contributions than on their level of job satisfaction (Karatepe, 2014) . The results of the present study showed that work engagement significantly mediates the perceived HRM practices-job satisfaction and PSS-job satisfaction relationships. In other words, perceived HRM practices can affect job satisfaction by influencing work engagement (Alfes et al., 2013a; Saks, 2006) . However, the coefficient for supervisor support on job satisfaction was weak, which can be attributed to PSS having the greatest effect on job satisfaction through its influence on work engagement (Christian et al., 2011; Karatepe, 2014; Paillé et al., 2013; Swanberg et al., 2011) . A group analysis of respondents in Chinese Mainland and Taiwan suggested that the individual models for respondents in Chinese Mainland and Taiwan achieved an adequate fit, with no significant differences in any of the free parameters and coefficients. This finding suggests that no significant differences were detected regardless of the clustering model employed (Hsu & Chen, 2011; Shi, 2001) . However, there was a variation that was in keeping with this prediction for the influence of HRM practices on job satisfaction for the Taiwanese sample is more than Chinese Mainland sample. The reason may be influenced by analytical methods, theoretical 
Theoretical Contributions
Using SET a basis for discussing relationships of trust, reciprocity, and sharing within organizations and among employees, Blau (1964) proposed the concepts of HRM practices and supervisor support (Alfes et al., 2013b) . The analysis in this study revealed that supervisor support and HRM practices both influence work performance and found that work engagement plays a critical role in the work environment because it is a self-induced behavior. In other words, when people are employed by an enterprise or organization, they receive organizational resources to perform their work duties and spontaneously engage in work (Bakker & Demerouti, 2007) . This finding is consistent with past research.
The present study distinguished work engagement from job satisfaction, including predisposing factors for work engagement (e.g., HRM practices and supervisor support), and employed job satisfaction as the outcome variable (Christian, Garza, & Slaughter, 2011). The findings showed that work engagement is a predisposing factor for job satisfaction. This relationship between work engagement and job satisfaction thus shifted attention from the impact of work engagement on work performance (which is frequently discussed in existing literature) to develop an increased awareness of positive work-related perceptions despite today's increasingly competitive work environment, where employees tend to experience considerable stress. Thus, HRM practices and PSS have the most indirect influence on employees' satisfaction with their work (Demerouti & Cropanzano, 2010; Wright, Cropanzano, & Bonett, 2007) . Finally, research has been conducted on the work attitudes and values of employees in Chinese Mainland and Taiwan, and there is no difference been reported regarding their perceptions toward job satisfaction and organizational systems (e.g. Harzing & Pinnington, 2015) . Maybe the recent rapid economic development in Chinese
Mainland has changed the work attitudes and values among employees in Chinese Mainland, employees in Taiwan have started to adopt less authoritative HRM strategies for employees in Chinese Mainland (Warner, 2013) . However, the present study found no significant differences between respondents in Chinese Mainland and Taiwan. We therefore recommend that further investigations should be conducted on work-related behaviors and work environments to identify the differences in the work-related behaviors or attitudes of employees in Taiwan and Chinese Mainland.
Limitations and Future Directions
This study has some limitations. First, it is difficult to establish the relationship of causality using cross-sectional data. Future studies should therefore obtain longitudinal data, particularly in relation to cultural contexts.
Second, while invariance analysis provides a method of testing construct equivalence between the cultural groups, the work pressure of employees is affected by the internal and external environment of the organization (Chen & Lu, 2013) . In particular, cross-cultural adjustment has a significant positive influence on job involvement (Chen & Wang, 2017) . The results of this study using equivalent measurements can help employees in Chinese Mainland and Taiwan to adjust their capabilities through frequent interactions. However, construct equivalence cannot be tested statistically in this study, but the study should be considered qualitative method such as depth interviews when a construct has a wider scope in one culture than in another. To avoid this type of bias, common and culturally specific features should both be included in the measurement.
Third, while the four companies located in Taiwan and Mainland China provide a diverse racial and ethnic group, previous studies using samples from different countries have shown similar associations between organizational support systems, but different outcomes related to performance, engagement, or satisfaction. Thus, we cannot conclude that these characteristics of diversity have had a major impact on our findings because certain findings are consistent with previous research, while others are novel.
